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Back Door Opening/Closing Equipment for Automobiles 
[Summary] 

When the back door is restricted during the open operation, the looseness of the wire becomes more tightened, and when the 
back door is restricted during the closing operation, it prevents a large amount of load from operating on the wire. 
[Construction] 

The damper stay is installed on the body on one end and on the back door on the other end. One end of wire 42 is inserted 
inside the damper stay and fixed there. The pulley 74 is fixed on the drive shaft 72 A of the drive gear 72 in the wire winding 
equipment 66. On this pulley 74 the left/right wires 42 are fixed. Wire 42 has a fixed pitched stripe design 43. Also, near 
pulley 74, a pair of a pattern recognition censors 78 is arranged through which left/right wire 42 penetrates. The output of the 
pattern recognition censor 78 is inputted to the control equipment 88, which is connected to motor 68 of the wire winding 
equipment 66. 
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[Range of Patent Claims] 
[Claim 1] 

This back door equipment for automobiles is characterized by the fact that the equipment installs a damper stay, a motor, a 
wire, a striped design, a pattern recognition censor and a control means. The damper stay is installed on the body on one end 
and on the back door on the other end. The motor is fixed inside the body. One end of the wire is connected to the rotating 
shaft of the motor and the other end is connected to the back door. This back door equipment having these features is equipped 
with a striped design attached to the wire and a pattern recognition censor that detects the speed of the wire from the moving 
speed of this striped design. There is a control means connected to this pattern recognition censor that suspends the motor 
when the speed of wire becomes slower than the set value. 

[Detailed Explanation of the Invention] 
[0001] 

[Industrial Field of Application] 

This invention is related to the back door opening/closing equipment for automobiles, and especially to the equipment that 
automatically open/closes. 
[0002] 
[Prior Art] 

The conventional back door opening/closing equipment for automobiles closes the back door that is open by using a motor that 
winds up a wire that is connected to the back door on one end and opens the back door with the resiliency of a damper stay. 
One example of this back door opening/closing equipment is shown in Published Unexamined Utility Model H3-55472. 

[0003] 

As shown in Fig.8, in this back door opening/closing equipment 170 for the automobile, when the back door 172 is in a closed 
condition, the actuator 174 conducts an opening operation and cancels the door lock mechanism 177 after the actuator 174 
receives the lock cancellation signal from the control equipment 176. Also, the motor 178 is set to operate for a certain time in 
the releasing direction of wire 180 that is wound once when receiving the door opening signal from the control equipment 176. 
Therefore, the back door 172 opens by the impelling force for the damper 182 accompanying the operation of motor 178. 

[0004] 

Also, when closing the back door 172, the door closing signal is transmitted to motor 178 from the control equipment 176. The 
motor receiving the signal is set to rotate in the winding direction of wire 1 80. This winds wire 1 82 while resisting the 
impelling force of the damper 182, which contracts, and the back door 172 installed on the damper 182 moves in the closing 
direction. Furthermore, the back door 172 touches the door lock mechanism 177 and becomes locked when the back door 172 
is closed. The operation of the door lock mechanism 1 77 becomes a signal and is transmitted to the control equipment. The 
control equipment 176 transmits the operation signal to stop motor 178, and motor 178 is set to suspend. 
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[0005] 

[Problems that this Invention Solves] 

However, in this back door open/closing equipment 170 of automobiles, when the back door 172 is restricted during the open 
operation, wire 180 becomes loose, space for the wire loosening to prevent the loosened wire 180 interfering with other 
components. Also, when the back door 172 is restricted during the closing operation, a large amount of load works on wire 
180, and there were problems such as wire 180 snapping or a breakdown of motor 178. 

[0006] 

This invention considers the facts mentioned above, and the purpose is to attain back door opening/closing equipment for 
automobiles that prevents the wire from having a lot of burden. When the door is restricted during open operation, it decreases 
the looseness of wire. In the same fashion, when the back door is restricted during the closing operation, it prevents wire from 
having a lot of burden. 

[0007] 

[Means of Solving the Problems] 

This back door equipment for automobiles is characterized by the fact that the equipment installs a damper stay, a motor, a 
wire, a striped design, a pattern recognition censor and a control means. The damper stay is installed on the body on one end 
and on the back door on the other end. The motor is fixed inside the body. One end of the wire is connected to the rotating 
shaft of a motor and the other end is connected to the back door. This back door equipment having these features is equipped 
with a striped design attached to the wire and a pattern recognition censor that detects the speed of the wire from the moving 
speed of this striped design. There is a control means connected to this pattern recognition censor that suspends the motor 
when the speed of wire becomes slower than the set value. 

[0008] 
[Function] 

In this back door open/closing equipment of automobiles stipulated in claim 1 of this invention, when the back door 172 is 
restricted during the open operation, the wire becomes loosened and the speed of the wire in the drawing direction slows down. 
This makes the striped design attached to the wire become slow in direction that releases the wire. The pattern recognition 
censor detects this speed and the detected value is detected by the pattern recognition censor and is inputted into the control 
means. The control means judges that the speed of wire has become slower than the set value from the detected value and 
stops the motor. Therefore, this reduces the looseness of wire and the space for wire looseness. 

[0009] 

Also, when the back door is restricted, the speed of wire in the winding up direction becomes slow. This makes the speed of 
the striped design attached to wire to become slow. This speed is detected by the pattern recognition censor and the detected 
value is detected by the pattern recognition censor is inputted into the control means. The control means judges that the speed 
of wire has become slower than the set value from the detected value and stops the motor. Therefore, this prevents the wire 
shouldering a large amount of burden and prevents the wire from snapping and a breakdown of the motor. 

[0010] 
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Here is an explanation of the working example of the back door open/closing equipment of automobiles of this invention 
according to Fig. 1 ~ Fig. 7. In the figures, the arrow in the FR direction refers to the car front, UP to the top of the car, IN to 
the inside of the car. 
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[0011] 

As shown in Fig. 5, one end of the damper stay 10 is installed on the body 54 and the other end on the back door 56. 
[0012] 

As shown in Fig. 4, cylinder 12 of the damper stay 10 is in the shape of tube and high-pressured gas is sealed inside. Piston 18 
that is meshed with piston ring 16 is jointed to slide in contact in this cylinder 12. 

[0013] 

Piston 18 is fixed on rod 20 with hollow screw 22 and not 24. Washer 26 is pinched between rod 20 and piston 18 while 
washer 28 is pinched between piston 18 and not 24. Since piston 18 is impelled by pressure of high-pressure gas 14, rod 20 is 
impelled so that it protrudes from one edge of cylinder 12. Between cylinder 12 and rod 20 there are seal areas 30, 32, 34 and 
36 so that pressured-gas 14 does not leak outside. On the other end of cylinder 12 spring 38 is installed that relaxes the impact 
when rod 20 is pushed into cylinder 12. An adaptor is installed between this spring 38 and cylinder 20. 

[0014] 

Wire 42 is passed through from the center of the cross-section of the other side of cylinder 12 to the damper stay 10 and fixed 
in the very back area 46 of cavity area 44 made in the cross-section center between piston 18 and rod 20. 

[0015] 

It is necessary to seal the high-pressure gas 14 that is sealed in cylinder 12. Wire 42 is passed through insider the damper stay 
through tube-shaped wire guide 48. The inside of wire guide 48 is led to atmosphere and the outside is free to slide in contact 
with the seal area 50 equipped in cavity area 44. 

[0016] 

Wire guide 48 is fixed inside the other end area of cylinder 12 in the sealed condition with the seal area 52. The wire guide 48 
is joined in cavity area 44 with some space and sealed with the seal area 50. Accordingly, the space from the inside of wire 
guide 48 and the seal area 50 of the cavity area 44 is atmospheric space and wire 42 exists only in the atmospheric space. 

[0017] 

Also, as shown in Fig. 6, wire 42 fixed on rod 20 on one end is extended to the lower back 64 along the inner side of roof 58, 
sus tower 60 and floor 62 and connected with the wire winding equipment 66. 

[0018] 

As shown in Fig. 1, the wire winding equipment 66 is composed of the gear group 70 combined with motor 68, and the pulley 
72 is fixed with the drive shaft 72A, which is the final reduced speed output of the gear group 70. The other end area of wire 
42 is fixed on the outer peripheral area of this pulley 74. This can wind up and release the left/ right wire 42 that is extending 
from the damper stay 10 installed both on left/ right side of body 54 simultaneously. 

CONFIDENTIAL - UNDER PROTECTIVE ORDER 
DRAFT ~ 7/18/02 C:\Documents and Settings\parra_rs\Local Settings\Temporary Internet Files\OLK9B\Toyota Patent No. 6-ms.doc 



Page 3 (No.2) 

[0019] 

Therefore, if the rotating shaft of motor 68 is rotated in the direction that the pulley 74 rotates in a counterclockwise direction 
(in the direction of arrow A in Fig.l), left/right wire 42 can be released simultaneously, which causes rod 20 to protrude out of 
cylinder 12 and the back door 56 to open. Conversely, if the rotating shaft of motor 68 is rotated in the direction that the pulley 
74 rotates in clockwise direction (in the direction of arrow B in Fig.l), left/right wire 42 can be wound up simultaneously, 
which causes rod 20 to push into cylinder 20 and the back door to close. 

[0020] 

As shown in Fig.2, wire 42 has a set pitched stripe design 43. Also, around the pulley 74 there are a pair of pattern recognition 
censors 78 that are arranged pinching the pulley 74. Left/right wire 42 passes through these pattern recognition censors 78. 

[0021] 

As shown in Fig.3, the pattern recognition censor 78 equips the light source 80, which irradiates the light to wire 42. Also, the 
pattern recognition censor 78 equips the object lens 84. The image surface of this object lens 84 is arranged with the slit row 
82 having transparent and non-transparent permeability in an equal interval. Also, the beam of light that penetrates this slit row 
82 is arranged to gather on the light receiving surface of the detector 86 equipped with the condenser lens. 

[0022] 

For instance, when wire 42 moved in the direction of arrow C in Fig. 3 or at the speed of V in the reverse direction, the pulse 
row of frequency F is attained as the output of the detector 86. When this occurs, the formula is made for Frequency 
F=BV/(DH)=MV/D supposing the pitch of the slit row 82 is D, distance from object lens 84 and wire 42 is H and distance 
from object lens 84 and wire 42 is B. The speed V of wire 42 is converted with frequency F. M=B/H is the magnification of 
optical system. 

[0023] 

As shown in Fig. 1, the output of detector 86 is inputted into the control equipment 88 as the control means equipping 
microcomputer, and this control equipment 88 is connected with motor 68 of the wire winding equipment 66. Also, the control 
equipment 88 memorizes the control program shown in Fig. 7. This reads in the frequency F inputted as the output of detector 
86 to CPU (step 100) and judges whether the frequency F becomes lower than the set value Fl (step 102). If the frequency F 
becomes lower than the set value Fl, which means when the speed V of wire 42 in the arrow C direction of Fig. 3 or in the 
reverse direction becomes slower, it stops the motor 68 (step 104). 



CONFIDENTIAL - UNDER PROTECTIVE ORDER 
DRAFT — 7/18/02 C:\Documents and Settings\parra_rs\Local Settings\Temporary Internet Files\OLK9B\Toyota Patent No. 6-ms.doc 



Page 4 (No. I) 

[0024] 

Next, we will explain the operation of this working example. In the back door open/closing equipment for automobiles of this 
working example, when the back door 56 is restricted during the opening operation, the wire becomes loose and the speed V of 
wire in the direction that releases the wire becomes slow. This causes the speed V of striped design attached to wire 42 in the 
arrow C direction to become slow. Also, this speed V is detected as frequency F with the pattern recognition censor 78 and the 
frequency F detected by the pattern recognition censor 78 is inputted into the control equipment 88. The control equipment 88 
reads the frequency F to CPU (step 100) according to the flow chart in Fig. 7 and judges that the frequency F should become 
lower than the set value Fl (step 102) and it stops the motor 68 (step 104). Therefore, this reduces the looseness of wire 42 and 
space for wire looseness. 

[0025] 

Also, when the back door 56 is restricted during the closing operation, the speed V of wire 42 in the winding up direction 
becomes slow. Accordingly, the speed V of striped design attached to wire 42 that is the reserved direction of arrow C in Fig. 
3 becomes slow. Also, this speed V is detected as frequency F with the pattern recognition censor 78. The frequency F 
detected with the pattern recognition censor 78 is inputted into the control equipment 88. The control equipment 88 reads the 
frequency F to CPU (step 100) according to Flow Chart in Fig. 7 and judges that the frequency F should become lower than 
the set value Fl (step 102) and it stops the motor 68 (step 104). Therefore, this prevents a lot of burden shouldering on wire 42 
and prevents the wire 42 from snapping and the breakdown of the motor and so on. 

[0026] 

Also, since with this working example, the equipment prevents wire 42 having a lot of burden, the life of wire is extended if 
using the same wire diameter [?] as well as attaining the effective setting the wire diameter. 

[0027] 

Also, in this working example both left and right wires 42 have a pattern recognition censor 78. It is possible to have one 
pattern recognition censor 78 either on left or right side of wire 42. 

[0028] 

[Effects of the Invention] 

This invention has a composition in which the speed of the wire is detected from the moving speed of stripe design attached to 
the wire by the pattern recognition censor. When the speed of wire becomes slower than the set value, the motor for the wire 
drive stops. Thus, it has an excellent effectiveness in that when the back door is restricted during the opening operation, it 
reduces the looseness of wire. In the same fashion, the back door is restricted in the closing operation, it prevents the wiring 
from having a lot of burden. 

[A Simple Explanation of Drawings] 

[Fig.l] This is a floor plan of the back door open/closing equipment for automobiles of the working example of this invention. 
[Fig. 2] This is an angled view illustrating wire of the back door opqn/c losing equipment for automobiles of the working 
example of this invention. 
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[Fig.3] This is the outline illustration showing the pattern recognition censor of the back door open/closing equipment for 
automobiles of the working example of this invention. 

[Fig.4] This is the vertical cross-section view showing the gas damper stay of the back door open/closing equipment for 
automobiles of the working example of this invention. 

[Fig.5] This is an angled view seen from the backside of the car showing the back door to which the back door open/closing 
equipment for automobiles of the working example of this invention. 

[Fig. 6] This is an angled view seen from the front side of the car illustrating the backside of the car body to which the back 
door open/closing equipment for automobiles of the working example of this invention. 

[Fig. 7] This is the flow chart illustrating the control system of the back door open/closing equipment for automobiles of the 
working example of this invention. 

[Fig. 8] This is the outline side view illustrating the conventional back door open/closing equipment for automobiles. 

[Explanation of numbers] [At the bottom] 

10. Gas damper stay 

42. Wire 

43. Stripe dosing [Fig-4] 
54. Body 

56. Back door 

68. Motor ' [See the original] 

78. Pattern recognition censor 

88. Control equipment (control means) 10. Gas damper stay 
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[Fig.l] 

[See the original] 

42. Wire 
68. Motor 

78. Pattern recognition censor 

88. Control equipment (control means) 

Fig. 3 
[See the original] 



[Fig.2] 

[See the original] 
43. Stripe design 

[Fig. 5] 

[See the original] 

54. Body 
56. Back door 
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[Fig.6] [Fig.7] 

[See the original] 
Start 

[See the original] 

Frequency F 
Read in 

F^ Fl 

Motor stops 

End 



[Fig. 8] 

[See the original] 
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